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Deiir Dr. King and Others: 



This letter is in response to your Mski petition dated July 30. 2004, in which you asked 
the Secretary of Health and Human Services or the Commissioner of the Food and Dmg 
Administration (FDA) to take numcrotis actions periaining lo vaccines and other FDA- 
regulatcd products containing thimerosal or other mercury-based preservatives. We 
apologize for tlie delay in responding to the petition. After review and consideration, we 
deny the petition for ihe reasons stated below Iii this j-esponse. 

■We first address die underlying basis for all tlie actions you request: your contention that 
■all licensed and approved products containing thimerosal are unsafe, Tlie first part uf our 
■discussion explains how FDA caine tii the conclusion Uiat those llcense'd-and approved 
•products are safe. The second part explains why tlie studies on \vtnch you rely do not 
■^ s u pport j(' pur conicntioi v 

Following that siHice-based discussion on safety, we address your legal aiguments. We 
. reiterate that for the scientific reasons explained above, none of tiie leg^l actions or 
: remedies you seek ai'e warranted. We then explain why your claims that the government 

has violated people's rights lack merit and do not support yourpetitioni 

Sere is an o utline o f our re'sponsc : 

I 

LICENSED AND APPROVED PRODUCTS ARE SAFE 
A. Expdsi|||;to Mt^rcuiy through V^iccincs is Minimi 

il 'jiimerosaim ronfuwly reconmtended pedhttic vaccines lias been removed or 
"^■r.cdiiced. 

J^ :Aduh exposure fo thimero^aUhrongh vqmm^ /?iiJ^ been reduced. 



II 
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B. Exposure to Mercury tJiroiigh Other Biologies and Drugs is Mmimal 

-ji Mosi'plasma d^rivdiive producLs are fhimeroml-free; (he few snaks and 
spider aniivenomslhateontwfi ihime^osal crenle mhtimal exposure. 

11 
2. Exposure to mercury thtotigh phenylm^rcurk aceCute and thiinerosal fn na.scil 

and ophthalmic drug products fs minmai 
C* The I'cw Products thai Still Coritaln Thimerdsal are Safe 
J. To be safe means thai the WMfitsout^veigh (M risks. 

2. For the vaccines that still contain ihtmerosa!. the evidence favors rejecting 
your allegatiam about risks, and ihe_ b^nsfits are lifesavins and well- 
established. 

3. For ih e drug products t bat still cnntiifh-pMiiylmSrcitrfc dcetate or thimerosal 
the amounts of mercury are at levels well behm what any evidence suggests 
could pose significant risks to human health 

a THE STUDIES CITED A^FD MeLATI^D AR&UMENTS DO NOT SUPPORT 
PETITIONERS' CONTENTIONS 

A. The Cell Culture Studies Cited do no I Dcmonsirate Hann in the Human Body 

B- The Argument thai Thimernsal-Contajiting Products Ham a "Susceptible 
PopulaiTon" pf.Huuians is not Supported by the Evidence 

ii The -'susceptible pojjulation " animal studies cited do not prove, or evert 
imidudeMmsel^^f^ii significant ri$k exists for suscepuhic populations 

, among humans. 

2. The references cited that report an ihcreasQ in the autism rate do not link any 
increase to vaccines, nor support petitionsrs' tirgtiment 

3. Tlie mercurp excretion studies in humans do not support petitioners ' argument 

that thimerosal in vaccines causes autism. 

G. Argumeuts that Thimerosal in tiie CuiTeiit Amounts is Insufficient to Qualify' as a 
Preservative or an Adjuvant are Flawed; ThlmerosaJ does Meet the United States 
Pharmacopeia Standard for a,Prpser\'ative where it is being used as One, and 
Tiiimcrosal is not being iiised as an Adjuvant 

D. The Cited Animal and Human Studies oaThimerosars Loneevity iu the Body do 
not Study the Consequences of tliat Exposure 
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1 
E: 'tlie Studies Cited thai Recommend Eliminating all Thimerosal from all Products 

•do not Support those RecommcjidatioEs witti Valid Science 

! 

'■fi "riie Methyl Mercury Susdies Cited qrci iQCpndusive and Inapplicable to Human 
Vaccines 

6. I^e AsWood, et aL, Mcginnis, and Megsoii Studies Cited, which HypoUiesize 

that Thimcrosal Causes Gaalrpuitestinal Illness, Vitamin A Depletion, and other 
ProblemH, Lack Evidence to Suppijrt their Theories 

in. PETITIONERS' LEGAL ARGUMiNTS LACK MERIT 

A. The Actions and Legal Remedies Requested aie Unwarranted on Scientific 

Grounds 

B. The Constitutional and Civil Rights Cliiims do not Articulate tmy Grounds upon 
which FDA Should or Could Grant the Petition 

IV. AGENCY CONCLUSIONS 



DISCUSSION 



t, LTCENSFD AM> APPROVED PROL:HTr TS ARE SAFE 

A. Eji pt>sure to Mercury through Vaccines is Minimal 

The FDA recognizes and supports ihe goal of reducing exposure to mercuiy Somali 

;, Coiislsient wiih thist goal, FDA has been working with manufacturers for several 



sources, 



years to facilitate the devetopment of new vaccines withoul tMmerosal as^ a prescrvatiye 
and to remove or reduce the ihitm;ros?il contcnl of existing, licensed vaccines. 

Under the FDA Modernization Act (FD^WIA) of 1997, FDA conducted a eomprehenslve' 
review of the use of thimerosal In childhood vaccines, Conducted In 1999. this review 
found no evidence of harm from the use of Ihimcrosal as a vaccine presei-vaitve, other 
than local hypersensitivity reactions. However, as a precautionary measure, and because 
the elimination or reduction of mercur>' in vaccmes was a feasible means of reducing an 
infant\i toli;il exposure to mercury in a world where other envrrbiimental sources are 
challenging to eliminate, the Public HealthService (including FDA, the National 
InstiUites of Health, the Centers for Disease Control and Prevention (CDC), and the 
Health Resources and Sen/ices Administration) established the goal of removmg 
tJiimerosal as. soon as possible as a preservative from vaccines routinely administered to 
infants. 



' Statement of Karen Midthun, M.D., Dir*:ctor. Office ofVaccint Research and Review Center lor 
Biologies Evaluation and Rss<i^ircK Food aod Drug Administr^Lion, U.S. Department of IJeallh and Human 
Services, before the Committee on Government Refom, United titatea Housse of Repress titatives. 
Decesnber 10,20024 
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IV 



J, Thimerosal in mudnelv recommended pedmtric vaccines hm been removed or 
reduced. 



■ t 



Thi; FDA's efTorts have been successful. Since 200 1 , ail vaccines routinely 
recommended for children 6 years of age and undei (Diphtheria and Tetanus Toxoids and 
acell\jlar Pertussis Vaccine (DTaP), hepatitis B, Haemophilus b conjugate (Hib), 
pncumococc:al conjugate, Ina^Sivate^ Polio Virus Vaccine {\?V), Measlea, Mmnps and 
Rube [la Vaccine (MMR), rotavirus, and varicella) niainufactured for the U.S. market have 
contained no tliimerosal or only trace amounts, witii the eKccption of the inactivated 
vnflucnza vaccine. In 2004, tlie Advisoty Committee on Imrraini^ation Practices first 
recommended the inactivated influenza vaccine for routine use in children 5 to 23 montlis 
of age and has since updated the recommend atton to clilldren 6 to 59 months of dgfe. 



As to those influenza vaccines. FDA has approved preservativc-fi-ee formulattons 
contain either no, or only trace amounts of, thimcrosal) for two licensed inactivated 
intluen^a vaccines that are indicated for children. These influenza vaccines continue to 
be marketed in botli the preservative-free and ihimerosal-preservatiye- containing 
formulations- Sanofi Pasteur's Flnzone is approved for use m children lown to G months 

of age. However, during the last influenza season (2Q 05 -200 6), Sanoli Pastern' had a 

capacity to manufacture only approximately 7 million doses of ihimcrosal-pi-esefvative- 
iree iniluenza \^cdhb. For the 2006-200? influenza season, Sanofi Pa^leur lias stated 
tliat it will produce approximately 1 1 million doses of tliimerosal -preservative- free 
influenza" vaccme. Hdvijrlis' Fluvirin is approved for individuals 4 years of age and 
older. For the 2006-2007 influenza season, Novariis has stated that it will produce 
approximately 3 million doses of thimerosal-preser\'ative-free influenza vaccine for the' 
US. market, 'in addition, Glaxo SmithK line's (GSK) Fluarix contains less than 1 .25 
^ig/mercnry/dose and is approved for individuals 1 S years of age ^nd ^Chlder. Last season 
GSK produced approximately 8 million doses of Fluarix. The live attenuated influenza 
vaccine (FluMist. manufactiired by Medlmmune) contains no ihimerosal, and is approved 
for individuals 5 to 49 years of age. Medlmmune estimates that it will distribute 
approximately 3 million doseS of FluMist in the 2006-2007 seajson. Clinical sttidies to 
.evaluate the safety and efficacy of FlmVJist in children less than 5 years of age have 
recently been completed and are under FDA review. 

%sd^ an esthnated annual birth cohBH'ift the United States of 4 million, there would 
be approximately 20 milhon infants and children between the ages of 6 to 59 months, 
most of whom would need two doses each. The anlount of thimerosal-preservative-free 
vaccine available is well below the amount needed for this age group alone, let alone for 
the approximately ISO million Americans for whom the vaccme is recommended. FDA 
IS in discussions with manufacturers of influenza vaccine|esardiri^.tlieir capacity to 
increase die supply of tliimerosal-preservative-free vaccme. 



Pripr to the initiative to reduce or eliminate Llnmerosal from childhood vaccines, the 
maximimi cumulative exposure to mercury via routine childhood vaccinations dtiring 
fii'st 6 months of life was 187.5 micrograms. With the introdnction of diimerosaU 



the 
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I 
preservative- free Ibrmulations of DTaP, hepatiiis B, and Hib, the maximum cumulaiiye. 
exposure \jQm theroutiiLdy recommended cliildlioDd vaccine.>j decreased to less than 
ihrco micrograms ofmerciiry in thelirst 6 tftomihsbf life. With the addition in 2004 of 
inflnenaa vaccine U? the reconimciided vaccines, an inliant could receive ti ttiimerosaJ- 
containing iiiiluenia vaccine at 6 and 7 months of age. This would resuh in a maximum 
exposure of 28 micrograms during tlie first 7 months of life via routine chiJdhood 
vaccinations. Tliis level is significantly below the Environmental Protection Agency 
(EPA) calculated exposure guideline for meUiyl mercury of 65 micrograms during the 
first 6 months of life for a child in tiie fifth percentile body weight. (See the enclosure for 
the table listing the ihimerosal content of vaccines routinely recommended for children 6 
years of age and yoitnger). 

I. Athtif exposw't> ft) ihimernsaJ ihfmpy h vncchiex hns been reduced 

Concern about thimerosal in vaccines has focused on infahiEsaTid children because of the 
iiumber of vaccines they receive, die size of their bodies, and their develupmenlal status. 
Your petition, hov^-ever, extends to vaccines indicated for all ages, not just those used m 
ihfants and children. Standard recommendations for adults lead to far lewer vaccinations, 
and correspondingly lower mercury expotsurc Grom vaccines. 

H everlhele ss, FDA supports the development of adult vaccines t n thi merosal -free 
formulations and has encdiiraged the reduction or removal of thimerosd from all exisnng 
vaccines. As wiUr pediatric vaccines, these efforts have succeeded in reducing mercury 
exposure ft&m thiincTbsal in vaccines for adults. For example, all hepatitis B vaccines for 
adolescents and adnUs art; available only in formulations thai arc free of thmierosal of 
contain only trace amounts. Tetanus and Diphtheria toxoids (Td) vaccine, whiph is 
ii^dicatcd for chUdren 7 years o f age or older and adults, is now also available in 
thi mei-o sal-free fomiutations. These changes have been accomplished by refqnnulatmg 
^products in single doiie..yial.s that do not contain a pre3er\'ative. In addition, the agency 
has recently licensed two cbmbmatibn viiMries, composed of tetanus, diphtheria, and 
.pertussis aiitigens (TdaP), a memngococcal conjugate vaccine, a zoster vaccine, and a 
human papillomavirus vaccine, none of which contains thimerosal. T^e tJnmerosal 
content of U.S. licensed vaccines, including those indicated for adults, is posted at 
hitp ://vvu' w. fda, gov/cber/vaccine/thimcros al .htm#t L 

The c^oal of reducing mercurv exposure from vaccines must be balanced against the goal 
of having enough vaccine available. If FDA no w revoked ihe licenses for all thimerosal- 
coDtaining vaccines, many people would be in serious- danger from ±c diseases that those 
vaccines pre\'ent That is true even where a thunerosal^free formulation of the vaccine: 
exists bccatise attliis time manufacturer,s simply cantiot produce enough of either 
formulation for all those who should be immunized. As discussed. below m sections l.C 
and 11 neither the evidence you submitted witli your petition northe extensive evidence 
oit the safety of thimenssaUontaining vaccines that FDA ha-^ reviewed over the years 
supports your contention that those vaccines are unsafe. 
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B. Ex pc^sure to Mercury through other BioJoEJcs m d Drugs is Mitiima] 

Jii Mnsi plMJiii denvaiive prnductx are thimerosal -fr&e: the few .snake and 
s pider antivenom.s that conmhi ihimernsal create mtiumsl exposure^ 

Regarding plasma derivai^ift products, multi-dose present aliens containing thiniero sal 
preservative have been discontinued for all licensed plasma derivative products. Ail 
immune globulin preparati.qns including hepauiis B iminime globulin and RhoCD) 
immune globulin preparaiidns al^e'tria^^^^ witSiout thimcrosaL In add itionj there is 

no longer any Rho (D) immune globulin that contains Diijnc^rosa! Lhat is still in-date. 

Four other plasma-derived products remain on the market that contain ethyl mercury 
preseT%'ative5, They are pit viper (2), coral snake (1) and black %vidow spider ( 1 ) 
antivenoms, Although FDA encourages cuiTenLmanufa(C:.tnre.rs of licensed pi-oducts to 
decrease the amount of thimerosat in thosepr63ucts, ana to develop manufacturing 
rriethbds that do not use tliimcrosal snake and black widow spider bites are dangerous 
and can cause serious morbiditj' and mortality Removal of the product from the market 
by thfe FDA nvould not be in the best interest of the public healtli when no substitute 
products are available, and such an action would be likely to result in severe illnesses and 
deaths, tn fact, Wyeth Phamaceuticals, Inc. has stopped man^Iktturlng its pit vipei- and 
coral snake antiyenpms, but die in-daie product must remain available on the marM 
because Wyeth's is the only Hcenised coral snake anityenom, an^.supplies of the other 
license^ pit viper anti venom are not sufficient at this time. 

A hit of mercury free- and mercury-conlalhing plasma- derived products is posted on the 
Internet at ww^\',fda.g'ov/cber/blood/mercpla5ma.htm. 

i Expos are to mc.rcnrv throuirh ohenvlmercuric a cstate and thim^rosal in naml 
and Dohlhahnic dru^ products is tfihiimai 

Mercury, in the form ofphenyhnercuric acetate (PMA) "and thimcrosal, is found in ^ 
certain t>'p<:s of drug products. PMA is not contained in any prescription nasal solutions 
or sprays, but it is thought to be used ii^ approximately 40 over-the-counter (OTC) nasal 
solutions and sprays, and 5 ophthalmic ointment products. A 15-millJliter (ml) bottle 
(0-02 mg/ml) of nasal solutions and sprays contains approximately 0.3 mg of PMA.- 
PMA is used in ophthalmic ointments at concentrations of 0.0008%. for ^^leasous set 
foitli in section LC J.bclpw, FDA believes that the mercury exposure from such products 
is minimal, and the products are safe^ 

C, The Few Products that Still r.nntain Thi mgrosal are Safe 
/ To he safe means that the benefits outu -ai^H ths mfe: 

I' ^ 

Safety is relative, rather than absolute. FDA regulations define safety as *1he relative 
feeedom from harmfiil effect to persons affected, directly, or Indii-ectly, by a product when 
prudently administered, taking into consideration the character of the product in relation 



Case 1 :06-cv-01 357-EGS Document 3-3 Filed 1 0/1 6/2006 Page 7 of 26 

Page 7 - Coatitiori for Mercury-Free Drugs 

to tlie- condition of the recipient at the time" (21 CFR § C003(p)). If .the be;iefit of the 
vaccine or other pharmaceutical product outweighs the rkk of the side effects, then FDA 
finds the product safe. Applying that relative standard for ^safety is: critical to Ihe public 
health because viitiiiilly every vaccine - and every drug, for that matter -- carries the risk 
of some side effects. In applying the regulatory standards, FDA must weigh the risk of a 
vaccme - ii^deed, the risk of any drug -- againit its benefits when deteniiining whether 
tlie product is safe. 

2 For the vaccmes rtiJit ^tinfWiMntbiWkro^al the evids nro favor. h mectins 

voiir aUe^atiom about risks, and iha b anc firs are life,Hr\'i>iS am wejl- 
esfahlishcd 

Thimerosal has a long record of safe and'efcctive use in preventing bacterial and fungal 
contamination of vaccines, with no ill effects established otlier than hypersensiitvity and 
nainor local reactions at the site of injection. >Jevertheless, some fieople have raised 
conceits about thfe itse of thimerosal m vaccines, and in particular about potential adverse 
effects of the cumulative amount of mercury tlfat might be administered to a child as a 
rdsult of routihe cliildhood immunization. These concerns were ba^ed on increased 
awareness of a potential tor neurotoxicity of mercur>', and on tiie increased number of 
thi mere sal -contaiiung vaccines that were added to the infant itnmunizatioji schedule m 
the 199U's.^ 



In ^001 the Instlmte of Medicine's InrmLinization Safely Review Committee Lssued a 
report, based on a" review of available data, concluding that the evidence w^s madequate 
to either accept or reject a causal relationsliip between thimerosal exposure from 
childhood vaccines and the neurodcvelopmemal disorders of autism, attention deiicit 
hyperactivitv disorder, and speech or language delay. The Committee stated that the 
effon to remove thimerosal from vacciiies was '^a prudent measure m support of the 
public health goal to reduce mercury exposure of infants and diildren as much as 
possible "^ The lOM issued a follow-up report on May 1.7, 2004, based on the lOM-.s 
extensive review of the epidemiological studies perfoimed after it issued the 2001 report, 
some of which jwi also cited in your petition (m endnotes 38.1 . 38.2, 38,3. 34, 40.L 
40.2, 40.3 and 40.4).'^ The TOM explained its conclusions as follows: 

Epidemiological studies examiuing.thuiierosal.contaiiiing vaccines and 
aniLsni including chree controlled ohseiSfatioiialJStudies (Hviid, et al., 2003; 
Verstraeten et alT, 2003; Miller, 2004) and two m^conlrolled observational 
studies CMadsen et ah, 2003; Stehr-Greeh ef al., 2003), consistently 
prcivided evidcnte of mi associalton bctwteD thimeros^ii-eonlaiiiing 
vaccines and autism, despite the fact that these studies utilised different 

i-niimtrosai in Vaccines. Center for Biologies Evaluation and Resesic]i. U.S. Food md Drug 

Admin;strntiof).htfp://vvww.fda.gov/cber/vaccFne/thiinerosal,htm, 

' lOM tirstitulc of Medicine). Thinierosal-containing vntcines and neurodcveiopmEnlal disortlLrs. 

Washington, DC: N act ional Academy Press; 2001. -r t,-„,t™ n/- . 

Mom (insEihrte of Medicine). Eramitni nation Safety Review: Vac c bes ^nd Autism. W.^sliHigton, D.C.. 

National Academy Press: 200-1 (Ejtccutive BummaTy, ai4) templiasis udded). 



i I 
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methods and examined differeni populations (in Sweden, Demnark, the 
United States, and the United Kingdom). Other .studies reported findings of 
lii'-associHtioii. These include two ecological studies (Geier and Gcici,^ 
2003a; 2004), tiiree studies using passive reporting data (Geier knd Geier, 
2003a, M) 2iti unpublished study using Vaccine Safety Dataiink tVSD) data 
(Geier and Geier, 20 04b, c), and one unpublished uncontrolled study 
(BlaxilL 2001). However, the shidies by Geier and Geier cited above have 
seriouH metliodplogical flaws and thsir asialj^ic methods were 
no ntransparent miking" theirtesults uninterpretable, and tlienefore non- 
contribntoiy with respeizi lo eausality .... The study by Blaxill is 
unin formative with respect to c&.-usality because of its methodological 
iiniitations. 

FDA conclttdes that the evidence reviewed by the lOM does not support an association 
betweeit ihimcrosal-containing vaccines and autistic. In particular, the data from 
Denmaik and Sweden, where exposure to thimero sal in ^'accines was eliminated m 1992 
and where autism rates continued to iriei^ease. trhderscore this finding (Stehr-Green, el al., 
2003). Furdiermore, recent data from a study conducted in Quebec, Canada, also found 
thai there is no relationship between tlie level of exposure to thimerosal in vaccines and 
autism (Fombonne, et al., 2006). Tliis conclusion i^fiu^er supported by an analysis by 
Parker, et al.. 2004 (Ped. 1 14: p. 793), who conducted a systematic review of published 
articles that report original data pertinent to tlie po.tential association between tbimcrosal- 
containing vaccines and attention deficit disorders/neuro developmental disorders. The 
autiiors concluded that available data did not demonstrate a link beUveen thuuerosal- 
containing vaccines and autism spectrum disorders, 

On die other hand, it is well astablished that vaccines have widespread, life-saving 
benefits As discussed above, FDA must weigh theoretical ri^ks againsi the known 
benefits of vaccines that would be greatly reduced if FDA were to revoke the licerises for 
alltliimerosal-conlaiiiiilt'vaK^^ As to the influenza vaccine, for example, recent 
■analyses estimate an average of j<i,000 annual deaths from inHuenza duHng the 1990s 
and "an average number of hospitalizations between 1 14,000 and 200,000, with rates 
liighest among those under 23 montlis of age and those over 65 years of age; Dunng the 
2003-2004 influenza season, several states had reported by December 2003 severe 
complications and deatlis related to mfluenza in children (MM WR 12/1^/03/52(49)1 197- 
] 202). Since some of these deaths w-ere in children under 23 months of age, it is clear 
that there is an actual risk pf preventable disease causing death as compared to the 
theoretical risk of vaccine causing autism. 



* Piotkin, Stanley A. et al., Vaccines. 4*^ Edition. Chapter 17 (2004). 



Case 1 :06-cv-01 357-EGS Document 3-3 Filed 1 0/1 6/2006 Page 9 of 26 

Pace 9 " Coalition for Mercur).'-Free Drugs 



5, For the dru&: proihtcis thtit sliU coniain phenvUnercunc act-m te or ihimefoL... 
th^ nnuv mt^ ofmerciirv are al levels vdl below what any ev idence siipsests 
could pose sisnificani risks to human health. 

II 

a, PMA in nasal and opMhatmic dme pro dvists 

PMA is an organic (aryl) form of mercury thai is rapidly metabolized to aii inorganic 
form of merciirv. PMA is used tfl naVal sprays and oplithaimic dnJg products. It has the. 
CheETiical stnicture, CfiHsHgOOCCHj ^Sax 1984). The rapid conversion of PMA fi-om 
the orcaiiic form to the inorganic form ilsM important factor in PMA's toxicity profile. 
Aitliougli organic meihyl mercury is. delectable in experimental animals for weeks after a 
single injection, phenylmcrcuric salts are completely converted to the inorganic fonu 
within days of dosing' (CI arkson 19.72). TIae tela^vely rapid clearance of inorganic 
mcrcur>' compared to organic methyl niercurylielps to render the inorganic Ibrtns 
glE^mliy less toxic. Thiui, tlue toxicity caused by PMA is smiilar to inorganic mercury^ 
with tlie kidney as the target organ. 

In a review of the acicntific literature, we foimd two chrome toxicity studies of PMA in 
tats The EPA used the most conservative study to est^blish.,acceptabk daily exposure 
Ihnits. Tills study was conducted for two years in rats (0,1 to 1 60 parts fit niiltion (ppm) 
of PMA m the diet)- and toxicity' consistirg.Qf kidney damage was detectable at 0.5 ppm 
(Fitzhugh, el al„ 1950). EPA determined that the No Observable EQect Level (NOEL) 
feiTi this study was 0, 1 ppm PMA (equivalent to 5 micrograms per kilogram per day 
(pg/kg/dav) mercury-, assuming raL^ consumed 5% of their body weight/day) with a final 
NOEL cal'culation of 8.4 ng/'kgMay PMA (f'tfO- We used tbis value below to estimate the 
risk of PiVlA in nasal solutions and sprays and in ophthalmic ointment. 

A second chronic rat study with PMA exposures via oral dosing of two years duration 
also demonstrated renal toxicity (Hayes 1 982). Howev^ the NOEL was much higher 
than' in the previous study, at 2 milligrams pec kilogram per day (mg/kg/day) or 40 ppm. 
This study confirmed the target organ for PMA as the kidney, but this study was not used 
Ibr risk estimation because the study by Pitzlmgh and colleagues (1 950) yielded a more 
conservative value.; 

Ho ptcscriplion nasal solutions or sprays contain PMA; i^owever, PMA is thought to be 
used in appr6jcirnately'4j0 OTC nasal solutions and sprays and five ophthalmic ointjneut 
products As an exposure estimate for nasal solutions and sprays, a 1 S-mll lilitet (ml) 
bottle (0.02 mg'ml) contains 0.3 mg PMA. The recommended usage for these products ts 
2 to 3 sprays in each nostril not more than every 10 to 12 hours, These products are not 
generally intended for chronic treatment of rhinitis. However, even people who do not 
use such sprays chronically may experience rebound nasal mucosal vasodilation and 
congestion called "rhinitis medicameritosa'*, which may resuli in fiu-.ijier ijicreased use. A 
reasonable uiaximal exposure estun ate m humans would be 3 sprays per nostril ever}' 4 
hours for a total of 36 actuations per day, 0.O7 ml/acluation, resulting in a total daily 
PMA exposure of 0.05 mg. Because mercury accounts for 86% of PMA by molecular 
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weight, the daily exposure to mercuo' from Ihls product approximates 43.34 |J.g/day or 
0.87 (Ag/kg/day, assuming a 50-kg ^dividual, Thiis,, the NOEL dose from the two year 
study in rats provides a 9.7-fold safety factor com pared' to tJiemMirfium Iiuman exposure 
if due maximum recommended dosage as labeled was used chronically, assuminfi thai 
intranasal exposure in humans is comparable to dietary exposure in rats. There are 
currently no pharmacokinetic data available to support tliis assumption: however, 
act;umulalion of mercury following chronic use is not expected due to the relatively quick 
clearance of inorganic mercury. In addition, tliese products aj'e l^dcd for adulls and 
ehildren ages 6 years and older. For children under 6, the labeling si^es to "consult a 
dbctor:^ tHlWore, children under 6 are less likely to have any exposure to these 
products at all, or at leas I lo be exposed with medical supervision to help cjisure that the 
exposure is not excessive. 

PM A !s used in five prescription ophthalmic ointments. Based an. tlie tlir^| ophthalmic 
ointmenlj for which PMA. concentration appeal's on drug product listing forrits, the 
concentrationis '0-ft008% t^ these products. Because mercury is. present.in PlAJ^ at a 
l^yel of 86%. based on molecular weight, Ihc maximum mercury cdncehtrstion iii PMA- 
cortafning or^thalniic^pfo^ucte ts'i^^ 0.00069%. The recojiimendcd usage 

for these products is 1 cm ribbon in each eye four times a day, At a volume of 300 pi per 
application^ the total daily exposure to mcrcurj' would be 27.5 ng/day or 0.55 t-ig/kg/day 
in a 50-kg person. Thus, the NOHL dose from the two year study in rats provides a 15- 
fold safet>' factor compared to the maximum human exposure. Tiierefore, we believe that 
the use of PMA ih ophthalmic products does nut pose a threat to human health. 

-I5; Thimerosal in oohthalmic. nasal, and otic dru e pio ducts 

Thimerosal has been used in pharmaceutical products since the 1930ii,and is iLsed b 
ophthalmic and nasal, pro ducts (Gplightly^ ct al, ! 988). 11 is also found in a few otic 

products. 

In a review of thimerosal reactions, Golightly and colleagues (1988) reported dwt a T- 

lyniphocyte-mediatcd hypersensitivitj' response had been observed in patients with ocular 
discomlbrt and conjunctivitis and in mtradermal and demial patch tests with thimerosal 
solutions or ointments. Signs of ocular and dermal sensitivit>' resolve spontaneously after 
cessation of tlie use of thimerosal and do not themselves, indicate toxicity. There was no 
mention in the report of any target organ or reproductive toxicity, and the hypersensitivity 
response is not directly related to specific mercury toxicity. Therefore, die data are 
insufficient for exposure comparisons to set limits based on toxicity, 

In a study submitted to-an approved new drug application (NDA), chronic toxicity- data 
on 001% thimerosal was provided. In that study, rabbits were dosed in the right eye 
with 2 drops of 6.001% thimerosal 3 times per day for one year and tlien subjected to hill 
histopatiioloBic evaluation of organs an J tissues/including an ophthalmic evaluation Qiat 
utilized scantling electron microscopy of the corneas. There were no signs of ophthahmc 
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or systemJo toxic in^ under the conditions of lliis study. Only one dose level of thimerosal 

\\-ds\is^± which precludes esdmationo^^ toxieoiogica! dose response rehtionsliip. 
TTierefbre, this sluHf \VEis rlB^ ftirther cM^i^eted for human exposure conRparisons. 

iMcrcut:}' is present in thimerosal at n level of approximateiy 50% mercury by weight. 
Tliis yields a maximum mercury conteniratton of apprqxijn ate! y 0,005% in thimerosal- 
. containing ophtlialmie products. Tlie riEicommended usage for these: products is 1 drop in 
each eye 4 limes a day. As an exposure cstimaLe, an extreme usage of thesL^ products 
would be 2 drops in each eye every liour for 24 hours. At a volume of 50 [li per drop, the 
total daily expbsivfe to mercury would be 0.25 mg/'day or 5 pg/kg/day in a SO-kg person. 
The NOEL of 1.0 mg/kg/day for chronically administered thimerosal in rats (equivalent 
to 1 .000 pg/kgy is oVer 200 times the estimated exposure to humans based on an 
exaggerated dose regimen via the ophthalmic route. Therefore, we believe that die use of 
thimero.sal in ophthalmic products docs not pose a threat to human health. 

Thimerosal is used in nasal solutions and sprayfat concentrations up to 0,002%, Using 
the dosing regimen preyigusly described (36 actuations/day and 0,07 ml/actuation), ttie 
total daily exposure to mercury would be 0.025 mg/day'6T 0.0005 mg/lcg/day, based on 
50-kg person. The NOEL of 1.0 m&'k-g/day for chromcally administered liumerosa! in 
rats is approximaiely 2,000 times the estimated exposure to humans based on an 
exaqgeratcd dose regimen via nasal inhalation. The NOEL is approximately 1 10 times 
the estimated exposure in iniants (0.009 mg/kg/day, assuming a 3-kg infant) using the 
same exaggerated dosing rcginien. Therefore, we believe that the use of thimerosal m 
nasal pro ducts; docs not pose a time at to human health, 

Thimerosal is used in otic products at a concentration of 0,01% to 0.002%- The 
maximum concentration is the same as the ophthalmic (0.01%) and.the minimum 
concentration is the same as the nasal producte (0.002%). Based on the above 
assumptions for the nasal and ophthalmic products, we did npt Perform exposure 
estimation for the Otic products, given that the eye has structures that are more sensitive 
to topical appltca^ons than are those of the ear. Therefore, we believe thai, the use of 
thimerosal in otic products docs not pose a thieat to human health. 

IL THF: STUDTF.S OTED AND REL.\TED ARGUMENTS DO NOT 
SUPPORT PETlTtONERS' CONTENTIONS 

A, The Cell Culture Studies Cited do not Demonstrate Haim In the Hitman Body 

You state that CoMed's position on mercury is based on the proven harm that ionic 
mercury causes at levels of approximately 0.02 ^g/ml tt> groining neurological structures 
when comparable levels of other ionic heavy metats and tonic aluminum have been 
shown to cause no observable effects (refer to page P^T of your petition). You have cited 
work done by Leong, el al. (200 1 ), in suppon of this statement. We note that Uiese 
invest! s^atorsvsed an in vitro cell culture system consisting of neuronal cells trom a snail 
to evaluate the effect of chloride salts of mercury, lead, cadmium, and manganese 
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(I X 1 0""M) on neuriie growth cone morphology and behavior, Snail cdjs were treaii^d 
Willi heavy metal solutions by applying pressure injection into the culture media adjacent 
to neuronal growth cones of the snail. "Results showed that mercury ions, when directly 
infused into in vitro cultures of nerve cells from an invenebiate, inhtbM m-owth of 
neuronal structures. FDA acknowledges these data: however, the data do not prove that 
tliimerosal in vaccines causes autism in huniana, and the investigators did not even 
attenipl to establish that those data are in any way relevant to determining whether any ^ 
causal relationship exists between.ttiinietpsal in vaccines and die development oraulishi 

in humans. 

Furthermore, on page P-2 in your petition yon state that 'there is substantial inferential 
evidence, and some Thtmerosal and related-coinpounds human exposure and animal data 
that have'pniveii Thtmerosal and other mercurj-based compounds can cause 
neurological damage in susceptible individuals at levels of exposure above 0.1 
micrograni (^g) of mercury per kg." You state fiirther that, "scientifically sound ^ 
^ieiiiinentat studies have proven Uie neurotoxicity of Tliimeiosal and its metabolites, 
ethyl mercury and mercuric ion, at 'mercury' levels below^O.l part-in-a-million (0.1 ppm; 
1 ue per mL or g)" (pat^e P-1 1 of your petition). You have cited endnote 6 in support 
of Ihe^se statements, I.e., studies performed by Raskin, et al. (2001), Makani, et al, (2002), 
Waly, et al. '(3004), Chao, etal. (1984), and Leong, et al. (2001), 

Tliese studies were carried out using in vitro cell cultiiie based assays of huniaji cerebral 
neuions, human T-cell lines, human cervical carcinoma cell lines, and humaii 
neuroblastoma cells to evaluate (he effects of thimerosal or mercur> compouxids on 
cellular processes and pathways, including programmed cell-death (apoptosis), DNA and 
RNA replication and methylaiion pathways. Results from these in vitro studies siiow that 
mercurial compounds, when directly applied to cell cuUurcs can exert dose- dependent 
toxic effects, FDA acknowledges these data but concludes that dVis^ studies do not prove 
that thimc rosal contributes to the risk of autism for the fo 1 lo wi ng r casoiis:- The 
biochemical and molecular pathw^^ra and processes relevant to the expressions of autism 
are currently not known. Therefore, there is no basis for eondudins that the biodiemica 
ajid molecular pathways studied in these in vino cell systems are related to the^ biological 
processes that underlie die disease of autism. Furthermore, in some oi die studies you 
cite, the effects obsened were not specific to mercury compounds, but were also noted 
with eOianol, lead, and aluminum (e.g., Waly. et al,, 2004), 

The thnist of your argument appears to be that tliimerosal and its metabolites were 
studied m these in vitro systems using dose levels iri the same range, or even lower, than 
fhdic'cdrifatred as trace amounts in some of the currently rccontmcnded childhood 
vaccines. FDA acknowledges and values the importajice of in vitro systems to elucidate 
possible mechanisms for drug-induced effects. However, demo,iib;trati on ol a toxic etlect 
of a compound in an in vitro system using isolated cells does not readily translate into 
potential toxic effects to the human body. Tliestudies you cite assessed the effects oi 
thimerosal and its metabolites on cellular pathways under conditions of m vitro exposure 
that were extreme iri' tei^S Of dose regimen, duration, and method of administrauon. 
Furthermore some of die studies required extensive manipulation of the cell system, e.g., 



I. 
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heavy metal solutions were delivered via pressure injection into snail ueuranal cdl 
culture media..for a duration of 20 minmes. However, such exposure may not be 
achieved in vivo, since in the ^biifet of a ivhole organism, it would depend on the uptake 
(e,g-, adsorption), distribution, metabolism, and excretion path^vays of the compound. 
Therefore, the dose levels of thiraerosal and its metabolites studied in these in vitro 
■systems rnay not model the actual cellular Icypls of exposure in the context of the human 

body. 

'lt1s generally accepted tfet aflig-kduced toxicity depends on the conditions of a drug's. 
use, such a5 dose, route, regimen, and dui'atiou of treatment. For example, 
acetaminophen (Tylenol^, is a commonly useB pain killer for mild to moderate pain and 
is considered safe and effective when adiniuistered according to the recommended doses. 
However, if taken in overdose, acetaminophen causes liver failure. Furthemioiie, when 
studied in in vitro cultures of isolated cells, it can cause a dose-dependent toxicity leading 
to c?ll injury and cell death (Pierce, et ah, 2002, Biochem. Phairaacdl. 64:413-24, Bajl, et 
gi., 2004, Toxicological Sciences 80:34|-349), 

FDA concludes that the data derived from the in vitro cell-based assays that yon cite do 
nut provide proof that thinieicsal contained in the medical products and used under 
conditions described in labeling causes neurological damage in susceptible individuals 
and/or may contribute to the risk of autism. 

B. -JTie Araument that Thimernsal- Containing P roriucta Harm a "SusceiJtibld 

Population" of Hum;ms \% not Supported bv liie Evidence 



g "stixtcptihle pomifafion " cmimaS siitdies cited d o 7mt prove, or even 
'iclvdn fhemxelvL'.^. that u si^ntfmnt riyk exii-js for sitsceutlblc popufnti, 



£imon& humcms. 



You cite studies bv Horni e, et al. (eiidhdte 59), and Havarinasab, et al. (endnote 60), 

conducted in genetically susceptible rodent models, presumably to support the hypothesis 
that ^^damaged children are members of a genetically vulnerable, mercury^-sensitive 
subpopulation" (refer to pages P^O, P43. P-43, and P-44 of your petition), 

Havarinasab, et ah studied whether Uumerosal induces a s)'stemic autoimmune condition 
that can be observed in genetically susceptible mice exposed to inorganic mercury. The 
Suthbi^'-state that using the dose-response data in mice, genetically s^usceptible humans 
would need lo absorb at least 147 \xg mercuiy/kg per day for at least 5 days to develop 
a^oininumity. Based on conservative calculations considering the cumulative dose o) 
mercury trom thimcrosal in vaccines that infants would have been exposed to prior to 
1999, the authors conclude that "there exists no slgniricanl risk for de novo inductuMi 
of systecnic auioimniunity in humans due to thimerosal in vaccines." 

Homig, et al. exposed mice pups of different genetic backgrounds fS JL/J, C57 BL/6J and 
Balb/cJyto thimerdsal in dose and timing equivalent to the pediatric immumzation 
schedule of 2001. The authors state that genes linked to autoimmunity in general, and to 
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mercury-iiiduced autoimmunity in particular, may iMuence the relati,ve neurt>-or 

immunotoxicity of .thimerosal, thus higlilighling Lhe importance of interactions of ge 
cjwironmcnt, and timing in th^ pa^^'^S'^^'^s's of neurodevelopmental disorders. 



ne. 



T!^e studies cited using genetically susceptible rodent models assurae that autism is^, 
caused by au autoimmune reaction. However, ihcrc is no evidence Ihat autistic patients 
have auto^iinmune-mediated central nert'ous system (CNS) damage in the brain (see 
2.004 lOM report) and there is currcnliy limited undersiimding of the etiolojj;y of autism. 
Therefore, FDA concludes and agrees \vith the lOM that bven though these rodent 
models are useful for understanding some of the processes by which exogenaua agents ^ 
may potentially exeit adverse effects, tlie connection between these models and autism is 
only theoretical (see 2004 lOM report), 

FDA wishes to comment on your statement on page P-2, nanTsly that the safetj^ and 
efficacy of ihimerosal, or any other mercury-based compound, he studied fh scientifically 

soiind animal studies using appropriate susceptible animal, strains. Prior to introducing a 
novel vaccine formulation into clinical trials, the Vaccine is evaluated in nonclinical 
studies ij sing animal models to assess and detect the potential of the product to cause 
harm in the animal. Moreover, if the vaccine is indicated for a population that includes 
females of childbearing potential, vaccine manufacturers arc enco.uraged to perform ^ 
additional special nonclinical studies in animals to evaluate the potential of the vaccine to 
harm the developing fetus. HoweWf, currently available ammal mqd;?ls are limited jn 
terms of their ability to detect rare toxicities, or specific toxicities that may oeciir in a 
human' subpopulation.' To impri^eonthis situation, FDA is working with_ manufacturers 
to develop better aitimal modelii and assays to measure sictivity and potcntm! drug- 
induced toxicity at an early stage in product develop nient. 

Although FDA supports tlie goal of developing predictive models for nonclinical safety 

assessments, currently available state-of-the-art test systems would not be able to proVEde 
proof of the safety and efficacy ofa procluct foirnulaEiDn as you requested (page P-2 of 
your petition). FDA acknuwlcdges that it would be useful if nonclinical models were 
developed that could be used to predict thie^safety of a biological or drug product in 
human subjects. However, to date there are no adcq^uate ..and relevant models tliat would 
predict the risk that a vaccine will cause neurological damage, such as autism, in humans. 
As discussed above, you have suggested using the SJL/J mouse model for such 
evaluations (page ?5 of your petition!- The SJIJJ mouse is genetically predisposed to 
auto-imriluiie dFseases, which you h>TiothesizE are an underlying cause of autism. 
However, to the best of our knowledj-e. there are cuiTently ho djrta providing evidence of 
auto-iiiimune mediated central nervous system (CNS) damage in lhe brain of autistic 
patients. Tiierefore, even though these rodent models have value in understanding some 
of the princesses by wliich exogenous agents may potentially exert adverse elT^ets, we 
have no basis to extrapolate these findings to neurodevelopmental disorders iiilinmans. 



^ Sel- \viv\viat/gov:'oc.'fnitiativcs/criticalpalh, Grilicai Path Jniiiativa, 69 Federal K<igister2m% April 22, 
200^). 
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2: ' The references cited that reoorf animfsase in /he atttixm rate do not link wrv 
increase to vaccUmH. nor supvorl oerithners ' argument: 

Oa pages P-37 lo P-39 of your petition, under your headings "The Link Between 
tFiimerDsal And Neurological Disorders" and "Autism Alarm", you qiioie reports from 
California's Department of Developmental Services, and lb e.' Department of Health and 
Human Services, CDC, and the American Academy of Pediatrics to demonstrate that the 
incidence of autistic spectrum disorders (ASD) in the United States has increased 
(endnotes 54, 55, and 56J. FDA aclmoWledges these data; however, tlie obseived^ 
increase in autism rale? is dif&cult to inteipret. We note that the report of the California 
Department of DeveloptTiental Services sttesses that the information in tlie report "should 
not be used to draw scientifically valid conclusions about the incidence or prevalence of 
ASD in Califonna" and "that the number of persons with ASC described .^. . do not 
constitute foraiaJ epidemiological measures of incidence orprevMence;' Furthermore, 
Uie reports did not address the cause(s) of tliis increased prevatchceahd the issues and 
fadtoTs i-elated to the etiology of autism. NotaWj', none of these reports establishes a 
causal link between tliimerosal and neurological disoiid^its as suggested by you. 
Moreover, as discussed above m section I.C,2t if it is true that autii;m rates are increasiug, 
suc]i a fact would contradict, rather than support, your conlcntion that thimerosal in 
vaccines cause autism, given that the amount of diimerosai that children receive through 
vaccines has decreased dramatically, 

3; The mercury excretion stiKfie.^ in hnmam do mt su pport DetUiamrs ' ar^umerO:: 
that th lmerpsai in vaccines caiise:i autt'^rfr. 

On pages P-39 to P-42 of your petition under your section "Clinicid lividence", you have 
stated that "growing clinical evidence strongly suggests that many, if not mo.'jt, of these. 
dalriHged children are members of a geiietically \Ti]nerab|e, mercury- sensitive 
subpopu[ation that have been, and are being Injured by: a. The mercury-based 
presen'atives iii vaccmes with which they have been inuiiuni^ed and/oi, b. In utero, by 
the mercury-based prcsei-vatives in some of the drugs prescribed to and/or used by their 
motlters." You cite studies by Bradstreet, et al. (2003), and Holmes, et ah (2 003 J/ 
endnotes 57 and 41), to support your position. 



our 



Holmes, et al. postulated Uvai an impaired mercury excretion might be an important 

susceptibility factor ijiidMytng recent increases in autisnu They evaluated mercury 
concentrations In furst baby hak cut samples from 94 autistic children and 45 age- and 
gender-matched controls. Control samples were collected under the condition thai the 
child received all their childhood vaccinations on schedule, so that they would show 
comparable postnatal exposure levels. Notably, this study did not attempt tg examine 
the role of childhood vaccine exposure in autism. First baby hair cut i>an^ples had been 
Uected by the parents with a mean "age at hjurcut of 1 7.7 months. Hair mercury levels 
autistic children were significantly lower, tlian in controls (0.47 ppm verstis 3.63 ppm), 
Sub'^oup analysis showed decreased mefcury levels in the hair as die autism seventy 
score increased. The lower level of mercury content in baby hair was not caused by less 
exposure, as the autistic infants were exposed to higher levels of mercury^ during 
gestation' through dental amalgams or fUioD iramunoglpbulhi injections in the mother. 



CD 

in 
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A^ stated hy the authors, there arc certahi limitations lo ihe sliidy, i.e., the study was not 
'6fpfiT:)specti-\^' design, recruitmem of autistic study subjects was influenced by medical 
care-seekiiig behavior, testing lacilitics were not under Ihe direct coiitrol of the 
irivesligatbrs, and the population studied may not be representative of the autism 
population of the :whole. Furthermore, it is noted that the "first baby Iiair cut'' liair 
sample was obiamed at a mean age of 17 months and thtis, the implications of mercury 
measurements for jyrenalal exposures is unclear (see also 2004 lOM report), In addition, 
infant exposures to otl^er soiirMS of mercury postnatally were npt ascertained. The' ^ 
authors' hypothesis -that cliildren with autism do not "excrete'' mercury inio the hair 
and that dierefore, mercury burden remains bioaotive within the body - was not 
supported by data. Neither the .authors nor anj- other studies, to our knowledge, have 
estahlished tliat children who have relath^ly small amounts of mercury in their hair are 
unable to excrete mcrcwi^j and retain unsafe aniounta of mercury m their bodies. 



;antlv 



Bradstreet, et al. e.valuated the cgncentraiionof mercuiT,' in the urine following a 3 day 
treatment with an oral chelating agent in children with autistic spectrum disorder's in 
comparison.to a control population. Urinary niercur>- concentrations were signilic: 
higher in 221 children with autistic specirura disorder than in 18 normal controls.^ 
Furthermore, in a sub- an a lysis, where cases were matched to vaccine sta^s, vaccinated 
children witli ASD had higher urinary mercury concentfatiDns than the grotip of matched 
vaccinated coritrbls. 

As pointed' out by the lOM (see 2004 lOM report), the range of mercury excreted wasO- 
59 with a mean of 4.1|.Lg m.ercury/g creatinine and a standard deviation of 8.6, suggesting 
thai data might be skewed mthe direction that most of the children with autism e.TCrete 
little mercury. Brad street, et al, specuinte that their results and those of Holmes (see 
Dbovc) might result from a deereased ability of children with autistic speciruin disorders 
to. excre.te mcrcui-j', Tlie authors conclude that mercury levels measured could "plausibly 
have resulted from exposure to meromy in routine childhood vaccines in the Uniied 
States and thimerosal m RhoD immune globulin and other potential environmental 
sources of mercui7 may be contributory." According to the hypothesis of the authors 
(Bradstreet,, et al., and Hoknes, et al.) thimerosal provides a source of merctiry, which a 
subpopulatian of autistic childien are unable to process, thiis leading to higher mercury 
burden- It is noteworthy that these papers do not provide any causal link between the 
thimerosal contained in vaccines and autism: exposure to thimerosal as a result of 
Vacdiiiation was not directly addressed or studied. Given that thimerosal is no longer 
present in childhood vaccines, other than in trace amoiints in a few vaccines and in 
limited amounts in seasonal mfluenza vaccines, FDA concludes that even if their 
unproven hypothesis about autistic children's mercury excretion ability 1^ cbrreci, the 
contribution of vaccine-related mercury to total mercury burden and toxicity is not 
significant, 



Case 1 :06-cv-01 357-EGS Document 3-3 Filed 1 0/1 6/2006 Page 1 7 of 26 
Page 17 - Coalition for Mercury-Free Drugs 

jE. Arguments that Thijnerosal in the Current Amounts is InsuJTicicr t to OualiFv as a 
Pjesen.'Mive or an Adjuvant are Flawed: Thtmcrosal does Meet the United States 
Pharmacopeia Standard For a Preservative where it is beine used as One, and 
Thimcfosal is not being used as an Adjuvant 

You have raised concerns about the adequacy of thimerosal as m effective preservative 

and have cKed epidemiologic and liiboratory investigations of two clusters of 



streptococcal abscess after DTP vaccinalions in Georgia and Oklahoma (Stetlcr, et al 
1985) (your endnote 21). Ydu cite frora the paper that the manufacturer's presei-vative 
effectiveness tests showed that at 4"' C, 4.5% ofihe challenged Streptococcus survived 14 
days after inoculation into a niiilli-dose DTP vaccine vial mid you quote the authors that 
at ■.^■currently used concentrations > thimerosal i& not an ideal preservative" aiid "because 
thimenssal is an organic mercurial compound, higher concentrations might reduce 
vaccine potency or pose a health hazard to recipients" (page P-14 of your petition). 

FDA notes that the authors also concluded "that no otlier preservatives that arc currently 
available are as safe and effective as thimerosal." FDA wishes to emphasize that while 
no currently available presei-vative is necessariiy 100% effective, at concentrations found 
in today's vaccines that still contain this prcsen' alive, thimerosal meets the requirements 
for a preservative as set forth by the United States Pharmacopeia (US?) (U.S. 
Phaiinacopeia2 004) . Tli imcros al in cone entniti ons of 0- 00 1 % to ' 0.0 1 % lias been shown 
to be effective in clearing a broad spectrum of pathogens. 

FDA wishes to comment on your statement on page P-1 2 of your petition Utat ji 

tliimerosaFs current trace levels it does not meet the accepted USP definition of a 
pKser\'ativc, We xvish to clarity tliat the trace levels of thinietosal presentin single dose 
vials of vaccines, are, residual amounts of this preservative added dtiring manufacture to ^ 
prevent mi crobiaf growth. Tlie??eii^ce levels do not constitute a preservative anti there is 
no requirement for a preservative in single dose vials. In addition, as to your claiim on 
pace P-12 of your petition that manufacturers are using thimerosal imp roper Ijij as an 
adjuvanli adjuvants are compounds that are added to vaccines to enliance tlic Immune 
response to the vaccine antigens. Thimerosal does not serve stich function and is not 
used as an adjuvant in U.S, licensed vaccines indicated for pediatric, adolescent, and 
aduit populations, 

D TliR rited Animal and Human'Studies on Thimerosar s Longevity in the Body do 
not Study the Consequences of that Eivposurg 

You state that thuneiosal is a neurotoxic compound tiiat should not b^ permitted in any 
drug product that is administered to humans or animals unless the manufacturer can 
prove thai the prop^wed level of the mercury-based compound is safe at 10 times its 
proposed maximum level and that tlie medical producf cannot safely be used without 
including this compound or another mercury- containing compound in die fomiulation 
(page P-M of your petition). You have cited articles by Gasset, et al.. Redwood, et al.. 
Slikker, et al, Stajich, et al., and Sager, et al., to support tliis claim (your endnotes 22, 23, 
24, 25, and 26). 
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FDA. wislies.to comment on the findings of tbese papers, particularly as they relate to 
yoiir'argiim&nt. The ptiipBse of the investigation by G asset, et al, was to evaluate the 
elTect of thimerosal in ralij and rabbits when topically applied to the eye and when 
systemic ally 'administered because of observation that ophtlialmic medications produce 
teratogenic effects. No fetal, malformations were observed even when given at 
concentrations approaching the LD50 {lelha! dose at which 50% of tlie treated animals 
die) of these compounds, however, there was Uicfeased uterhie death in both animal 
species treated with 2% thimerosal. The authors" cbificluded that the accumulation and ^ 
potential effects pf mercury in maternal and te^al tissues, sucli as kidney, liver, and brain 
would require further studies. 

We wish to emphasize tliat in thts study, animals were dosed with concentrations of 
mctxiury that exceeded by a factor of 100. and 1000 the amounts generally present in the 
eurrcntly available childhood vaccines that contain trace thimerosal. Thus, the ^ 
significariefe^ of these findings in the context of trace amounts of thimerosal conLained in 
today's pediatric vaccines is unclear. 

Redwood, et al. (2001) assessed the potential impact of mercury from pediatric vaccines 
given according to the 1999 infant immunization schedule, by estimatmg hair mercury 
concentrations utilizing a one-comparLmcnt pharmacokinetic model simulating mercury 
uptake, distribution and eiimination, 

FDA wishes lb comment on the results of these studies. First, infant hair mercury 
conciimrations were estimated, not actually measured. Second, as also noted by tlie- 
authors.' no attempt was made lo factor into the model other sources of exposure, e.g.. ^ 
ditftarj- exposure. Other concerns mt whether the model used is appropriate forassessmg 
mercur^' effects in infants from direct exposure, whether a model devcjlpped tor methyl 
mercur^ mgested willi food can be applied to an assessment of ethyl mercury- injected 
with \'accincs and finally /wfecti of the two scenarios modeled is more valid, i.e., the 
"adult excretion modef' that assumes mercury excreiion rates witli a half life ot 50 days 
or the "ho excmtion model" that assumes no excretion for the first 6 months of lite 
followed by normal adult rates after tliis point. 

Slikker, et al. (2000) discussed thimerosal as a preservative in vaccines in the context of 
therapeutic agents presenting special challenges to risk assessment becatise they may 
present febth risk and benefit to human health. He referred to data sho wm g tiiat 
aihnerosal crosses liie blood4-)rain and placenta barriers, resulting in accumulation of 
mercuTy in the brain. However, he stressed tlial therapeutic agenU represent both risks 
and benellt^ to human health and diat therefore, there is a need to fiirther study this 
important ingredient fi.e., thimerosal) with regard to bodt benefits, and potenual 
associated risk. 

Stajich et al (1999) measured total niercur>' levels before and after administration of 
hepatitis B vaccine (Ehgerix*) to preterm {n=15) and term (n-5) infants. Even though 
authors were concerned about increasing the neurologic risk for preterm tnfants as a 



ex 

was use 
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li 
result of mcrciiiy exposure, they state that there is no inform.ition to suggest a causal 
link with iRitiiunizations. The auihors also memioned ihat at that time, namely 1999, 
few alternatives were available to infaiiftsliiiiTiio licpatitis B-infected motiiers because a 
thinierDsal-preservative-free hepatitis B vaccinia wias not yet available. Since tlien, two 
liepatitis D N^accines coritaining either no thimerosal or trace amounts of thimerosal from 
the manufacturing process have been licensed, and are now the only licpatitis B vaccines 
available in the United States to all age groups. 

Summary results presented by Dr, Polly Sager(2004) at tlie lOM meeting in February 
2004 (cited in your endnote 26) are now pubiisiied by Burbacher, et al. FDA notes that in 
tliis study infant mOEikeys vvure administered thimerosal mixed with thimero sal-free 
vaccines to yield a ILiarconcentration of 4, 8, or 20 ^ig/ml, depending on the vaccine and 
tlie age of tine monkey. Tit' total dose of mercury administered \vas 20 ^g/kg mercury 
(idministered on day 0, 7, 14, and 21 days of age. According to Uie authDr|^.ttiis dose was 
chosen based on the range of estimated doses tecei vL-d by human infants receiving 
imcciiies during'the first 6 months of life. FDA wishes to emphasize that the ctimulaiive 
arapunt of mcrcur>' (rom vaccines that an infant less than 5 irionths of age can now be 

posed to is <3 Jig, or approximately 15 pg if a thimerosal-containing inlluenza yaccine 
..43 used at 6 months of age. These levels are signifiL-antly lower than the one used in the 
study by Burbacher, el al! Furthermore, we note that the resullii otftMs study do not 
provide evid^ce that trace amounts of thimerosal contained in today's childhood 
vaccines are linked to neuro-^evelopmdii'tal effects.: 

E, the Studies Cited that Rf^rnmmt?nd Rliminatina all Tlumero finl frnm all Products 
do not Support those Recommendations \vith Valid Science 

You state that FDA has not followed recqmmendalions by researchers calling^for an end 
to adding anv amount ofthimerosal to vaccine and related products (page^P-jft and P-31 
of your petition). You cite articles by Nelson and Gotishal i ( 1 967) J leywortli and 
Tnielove (1979), Forstrom (1980), Kravchenko, et al. (1983), Winship (.i9..a6), Cok and 
Forsyth (19S8) and Seal, etal, (1991), van't Vemi (2001), and Schu[mn, ci al. (2002) 
trefet' tp endnotes 42-50). 

FDA has reviewed the references and notes the following: Nelson and Gottshall (1967) 
conclude that there are no data ttJ suggest that thinafr^sal-p reserved pertussis vaccines 
which show a greater toxicity in mice than unprcse'rved vaccines also have a greater 
toxicity in man. In addition, we observe that the mice (14-1 6 g) received doses of 70 pg 
thimepsal, e.g., 4,6 mg/kg tliimerosal \vh\ch is approximately 4620-fold the dose of 
mCTCuiV'genMly-cpniained in today's childhood vaccines with trace amoiuu-s of 

merctiry. 

Heyworth, et al. (1979) measured the cytotoxic effects of anti-lymphocytic globulin on- 
peripheral' blood monohui^ cells (PBMQ which are white blood cells), tonsil 
Ivmphocytes and blood ceUs in an in vitro system measuring ''Cx release from labeled 
cells Because of data in the literature on binding of merUiiolate to sulfhydrj'l (SH) 
groups- of protems. the authors suggest that if thimerosal binds to horse immunoglobuhn,. 
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It may teach n'bxic level in the region of lymphoid cells, While dam provide further 
evidexice about jih^ Mown k vitro cjrtotoKic effects of mercury, no direct evidence was 
provided in this paper that would support the conclusion of the authors, 

Kravclienko, et al. (1983) evaluated toxic propertie,-; in medical bidlogical preparations by 
the degree of cell damage using an in vitto system of an L 132 continuous cell line. The 
authors conelude that thimerosal has cytotoxic effects on in \ntro cell cultures and suggest 
that the use of thimerosal in biqlpgical preparations, especial iy those intended for 
childi^n. is inadmissible. As stated above (refer fe'ttetritia), FDA acknowledges that 
lA^Ycorial compounds, when applied directly to in vitro ceil systems, can cause dose- 
dependent cytotoxic effecb; howe\-er, these data do not jprove that thimerosal causes 
harm to the human body. 

Winship, et al. (198*5) reviewed the use of organi^ niercury comppunds, sources of 
exposure, absorption, distribuiion, biotransformation, excretion; toxicology, and 
treatment aiid states that multi-dose vaccines and allergy-testmg extracts containing 
01% thimerosal may present problems occasionally in practice. Furthermore, the 
studies byFarstioem, et al. (1980), Van't Veen (2000, Cox and Forsyth ^1933) and Seal, 
et.al.. (15)91)^ are. mainly concerned with hypersensitivity reactions to thimcTosal and 
prim'ary sensitization to thimerosal. The general conclusion was that overall^ exposure to 
thimeroi,al should be reduced and in particular the exposure via vaccines and 
immiiniiglobulin to children and young adults should be eliminated. FDA must 
reemphasiie that thimerosal has been removed or significantly reduced from currently 
U.S. licehsll'\'^Vfes]iiaicatedfortherp^^ as well as the aduU 

population. 

Schumm. et aU (2002) assessed the effects of anthrax vaccination on the long-term health 
of U.S, male and female Reserve ^ompoheiiit Gulf War V6terans, FDA notes that this 
author's interpretations are speculative and no data were presented that would link 
mercury contained in the vaccine(syaHitiinistered to ''adverse long-tenn outcomes" 
experienced by the Gulf War Veterans. 

j^. The Methvl Mercury Smdies Cited are Inconclus ive and [nappljiiable to TTuman 
Vaccines 

You have cited publications by Tryphona, et al., Fagan, et al., and Magos, et ai. (endnotes 
5 1 , 52, 53) to compare the relative toxicities of etliyl mercury and methyl mercury. 
Tryphona, ei al. conclude that alkyl mercury compounds, if fed at low concentrations for 
Ion" penods, were poisonous to swine. The authors were concerned with public health 
Lmplications, especially when meat, liver, etc.. of poisoned pigs are consumed by people. 
Magos et al. compared the neurotoxicity and renotoxicity of altyl mercuiT compounds in 
Porton'wistor rats. FDA acknowledges that aikyl mercury compounds, such as methyl 
mercuiv and ethyl mercury, especially when administered at, high doses, are toxic; 
however an extifapolation of the above data to infant exposure at far lower levels of 
thimerosal and neurodeVelopmental disorders, is problematic. For example, Iryphona, 
et al was concerned with consumption of parts of pig by hiunans derived from animals 
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exposed to certain threshold levels of mercury tliat may pose health hazards, hi addil-ioiij 
in the study by Magos, et al., the cumulative dose administered to rats was 40 mg/kg, 
which is > 1 3000 times the cumulative dose that an infant less than 6 months of age 
would be exposed to (< 3 |.ig) through administration of vaccines containing trace 
amou]its of mercury. 

Fagars, et ah, analyzed samples of fresh and fixed tissues from infants with exomphalos 
treated by diinierosal application for mercury content. Results showed that thinierosaJ 
can induce blood and organ levels of organic mej-cury that were^ as staled by the authfirsj 
In excess of the minimmii toxic level in aduhs cind feLuses, However, the aulhdrs note; 
that "whether the levels reported are acutely toxic or capable of producing i:hronic 
neurological damage in the new-born infant exposed perinatally . , . is iincleai." 

We note that ^he authorf? advise against the use of mercurial antiseptics for the treatment 
of exomphalos pr for hospital use in general. We iLirtiier note tliat tlie audiors' stafement 
tliat equally effective and far less toxic iroaS'sp'e'ctmm antifiirigal and antibacterial 
antiseptics were available in. 1977 referred to tupic;^! antiseptics, and not to preser^^atives 
used in vaccine ptoducts. 

G. Tli^ Ash wood, et al.,.Mcginnis. and Megson StU(^!eLS Cite^, whi c h Hypothesi^ie 
that Thimeroaal Causes Gastromtestinal Illness., Vitamin A Depletion, aj;d other 
pEobl enis. Lack EvidL-pce to_Suppo['t rl-ieirTlieories 

FDA has also reviewed studies by A^hwt^od. cr ah, Mc Ginnis, and Me;gsonj whicli'yQU 
.tited (endnotes 61, 64. and 63). Ashwood, ct aL (endnote 6 1 ) tested the hypothesis of a 
novel and characteristic enterocoliiis in a subset of children vviih autism and 
gastrointe^^tmal symptoms. The study did not examine the etiology of the enterocolids in 
affected children. The autliors stated that furtlier studies ans requfrcd to demonstrate 
potential hnks of th^se findings with disturbed cognition in autism. Ma Ginnis (endnote 
64) suggests that toxins known to cause gut injury be considered when looking for causes 
of autism and that **S0Tiie specifics about autism should lieighten interest in mercury,,"* He 
mentions that ''ethyl mercury as a vaccine preservative may also inflict gut injury." No 
data were presented or referred to substantiate tliese statements. Tlius. a hnk between 
eihy[ mercury and gut injur;^ as a cause for aunsm is speculative. Megson, et al (endnote 
63) hypothesize that autism may be a disorder linked to the disruption of the G-alpha 
protein, and suggests tliat tliis may be reversible by treatment with natural vitamin A. The 
paper mentions that perhMsi:6]tiri m th^ DPT vaccine leads to a G-alpha protein defect 
causing autism in genetically at risk children. The paper also speculates that live viral 
measles vJaccines depletes children of their Vitamin A supply. FDA finds that the 
conclusions reached in this paper are speculative and 4o not support Llic theory. 
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m. PETTTIONERS^ LEGAL ARC^I^MENTS LACK MERTT 

A. The Actian^ arid Legal Reniedie^ R^uested airJE Unwarranfefl on Scieritific 

.. Gnjunds 

For tiie scientific reasons discussed above in Sections I and II, none of the actions and 

legal remedies you seek against %^accines or other products containing thiinerosal are 
vvariaated. Therefore^ wis.need not address your arguments about the scope of FDA's 
authority to take particular legal actions or to pi^rsue particular remedies. Instead, we 
decline yow request for thosg actions and remedies oa tlie substantive grounds that the 
few vaticines and other legally marketed prod nets that contain thinierbsal are safe and 
that no action agalnsi those products based on their tliitnerosal content is appropriate, 

B. The Constitution aland Civil Rights Ciaims do not Articulate any Ground^^ upon 
which FDA Should or Coidd Grant tlic Pctfiion 



At the end of tiie "Statement of Grounds'' portion of yotir citizen petition, you add tw-o 
legal argmrients as subsections B and C; "Violation Of Constituiional Right To Bodily 
Integrity'' and "Violation 01" Other Civil Rights And Societal Tenant-^," Those two 
sections are not included among your Requested Actions, and you do noL appear to be 

petitionirig FDA to act on tliose cbims, Neverllieless, FDA has the following responses 
to your arguments. 

In sub^eclion B (page P- 45 of your petition), you cite Inre Chicinnati Radiation 
Li ti gallon . S74 F. Supp, 796. 810-S11|S.D. Oliio, 1 995). AMiright v. Oliven 510 U.S. 
266 (1994), and Schirierber v. California - 384 U.S. 757, 772 (1966), to argue that the Due 
Process Clause of the Fourteentli Ancndment creates a. substantive due process right lo 
be free of state-sponsored invasion of a person* s bodily integrity. You dicn state that ''by 
authorizing Llie mannfaeture, distribution, and, mo^tiniportantly, the use of vaccines and 
other drug and biological products coTilaimng neurotoxic ingredien[$, tncluding.tliitnot 
limited to, Tlninerosal . . ,",^the pvernmeni is ^"responsible for performing uncontrolled 
invoUtntary experiments on siisceptibltf pregnant women, retLi.se_s, newborns, children^ 
and the rest of the public nnder the guise of protecting them from various diseases." Ypu. 
conclude that by doing so. tlie govern ment is breaching those individuals' "bodily 
integrity.'' Similarly, you "argue in stibaection C (page P^9 .of your petUipn) that ''basic 
American civil rights ajid tenants (including infonned consent, self detennination, and 
personal autonomy) continue to be violated" . . . -'because misled and coerced parents 
offer up tlieir children for injection with merciir>^4acEd phanhaceuticals . h . ," 

Regardless of the 5cope of the Due Process Clause of the CorsCiiLition and the "basic 
American civil rlcfiteand tenants" on which you reiy, the facts, even as you allege them, 
do not amount to die government violating aijyont:\s rights. For example, In re 
Cincinnati Radiation rJti QatiCTiinvoived doctors who were alleged lo have subjected 
mdigent eancej: pa.tients to increasing levels of ladiaLion to determine what levels that the 
human body can v^thstj^nd/ib/e^ though die'ddctors knew that the radiation had no 
therapeutic^-alue to patients, AUegedFy tlie do.i^lors never informed tlie patients about any- 



Case 1 :06-cv-01 357-EGS Document 3-3 Filed 1 0/1 6/2006 Page 23 of 26 

Page ij - Coatitibn for Mercufy-Fre^ Drugs 

of those facts* but instead told them that tlie rad[ation was to treat thdr cancer. In 
contrais.^ here you are not de;nymg tiiat the vaccines and other products have prophylactic 
or therapeutic value ilotiiose' who take the eh. Nor have you provided any evidence to 
claim thai FDA officials have been hired to conduct '"uncontrolled involuniary 
experiments" on people. Nor do you claim t!iai FDA lias hidden any fiicts from those 
who will use Ihinierosa J -containing products. You simply disagree w-ltli tiie conclusions 
that FDA draws from those fact.^. As explaintsd above^ however, FDA's eonclosions are 
ba^ed on ^piind sclent! fit: principles. 

Moreover, as explained expensively above, studies and otl^er evidence support FI}A's 

detenni nation that vaccines and otliei FDA -approved products containing thimerosal are 
safe. The evidence on vvliich your petition relies either does not support your requests, or 

is too flawed to be considered valid scientific evidence, Tliere[bre, FDA ha.s no gromids 
to revoke the licenses and withdraw tlie approvals of diimero sal-con tainlng products, or 
to take any of the other actions that you seek. Consequently, even iT consLiiutional or 
other "civil rights" were doiisidered to exist in this conlejtt, declining to take any action 
against dioi>e producli^ docs not violate anyone's constitutional or ottier rights, 

IV. AGENCY CONCLUSIONS 

For'fliie reasons discussed above, the studies and other documents on wliich you rely do 
not support your argument that FDA should take action against biologies and other drugs 
that contain thtmerosaL Onl]/ a sraalJ number of licensed and approved products still 
cbntaiin ibime^ and the available evidence-supports FDA's conclusion that all 
currently licensed vaccines ajid other phaxmaceutical dnig products containing thimerosal 
are safe* 

For these reasons, we deny your petition in its entirety, 

Sineerely, 





jmiy SMiren, M.D., ID, 
Assistant Conunis^ioner for Policy 

Enclosure: Table - Thimerosal Content of Vaccines Rq^utinely Reconmiended for 
Children 6 Years of Age and Younger (hnp ://ww^v.f da. go v/cbcr/vaccine/th inierosal.htm). 

cc: Division of Docile ts Management (HFA'305) 

Mark R. Geier, MD, PhD, FAQMG, President 

The Genetic Centers of America 

14 Red gate Court 

Silver Spring, MD 20905^ 
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David A. Geier* BA, President 
MedCpD^Ipc. 
14 Red gate Court 
.Silver Spring, MD 20905 

Bnmi S. Hooker, PhD., P.E, 
MaTt;iLi C. Hooker 
5Q3 SduUi Young Place 
■'Kcnncwicic, WA 99336 

Robert C, Weed 
Leslie 11. Weed 

■412 Pome VedraBlvd 

Ponte Vedra Beach, FL 320S2 

R. Michael Manning 
Bobbie L. Manning 
J Kate Lajid Court 
Gelzville, NY 14068 

Sedi S>'kes, PhD 
Rev, Lisa Karen Sykcs 
3604 Milbrier Place 
lljclmiond, VA 23233 

James R. Davis 

Kelli Ann Davis 

74 S Three Woodtlnve 

FayetteviUe, NC 2S312 
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Enclosure 

tafite 1 . Thimerosal Content or Vaccines Routinely Recommended for CHIIdren 6 Years of Age 
:■ a nd You nger - (upda fed 7/ 1 8/2005'') 

*Sinc9 this update . a bfotogic^ license application w^s appnov&d for Rotavirus Vaccine, 
Tfadename'RotaJeq fl^erck), that is tlvmerosai free ^nd never oontained thim^rosaL ' 



Vaccine 


r ■ " — z 

Tmdename 
(Manufaclurer)* 


Thimerosal Status 

C on c e n 1 ration * '( Mer ou ry) 


Approvar Date for 
Thimerosal Frea 
or Thimerosal / 
Preservative Free 
{Trace 

Thimerosal)"* 
Forinulatmn 


DTaP 

j 

i 

'j 

J 

i 


Jnfanrix (GSK|. 


Free 


Never contained 

more than a trace 

of tlnimerosai^ i 

approval date for 

'thimerosal-fre© 

fonmuation 

9/29/00 1 

1 


1 

? 
i" 

1 
i 


Dapiacel (AP) 


Fr^G 


- -1 B ■ ^ ! 

Never contained 
Thtmerosai 


Tnpedia(AP)^ 


TracB(<0.3 jjg Hg/O.BmL 

dosej 


03/07/01 1 


i 

DTaP-HepB-lPV ' 

1 


Pediarrx (GSKl ^ 


Trace (<;0;0 1 25 pg 
Hg/0.5mL dose) 


.W ever contained 
mora than a Trace 
of Thimc^ro^al 


Pneumococcal 
conjugate 


Prevnar (WL) 

1 


Free ^ 


Me ver contained 
Tii'merosaj 


nact-ivated ^ 
Poliovirus 

1 

'1 


IPOL [AP) 


Free 

1 


Never contained 
Thimerosal 


1 

VariceJla (chic|?.aii 
pox) 


Varivax (M) 

1 


Free 


Never contained 
Thimerosai 


Mumps, rneas as. 
and rube a 


M-M-R- (M) 

1 


Free 


Never contained ^ 
Tlnimerosa 


Hepatitis B 


Recoml}ivax HB 

m 

1 


Free 


03/27/99 ; 


f 


Engerix B (GSK) 

1 


Trace (<0,5 pg Hg/0.5mL 
dose) 


03/2a/00' 1 
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HaemDphflus 
Influenzae type b 
conjugate (Hih) 



H]b/HQpmiUs B 
combination 



Influenza 



ActHIB 

(APVOmniHfB 



Mever contained 
Thimerosai 



PedvaxHIB {M) 



HibTITER. single 
dose (WL)^ 



Free 



03/99 



Free 



Comvajc (M) 



Fluzene (AP) 



Free 



Never combined 
Thimerosal 



Never contained 
Thimeroaal 



D.01%(t2.5Mg/0.25mL 
dose, 25 ^g/0.5 mL dose)^ 



Fluzone (AP)^ 
(nottiimerosal) 



li _ 



Influenza, live 



Free 



Ffuvinn 
(ChironVEvans) 



FliTvirin 

(Chrron/Evans) 
(Preservative 
Free) 



FiuMist* 
(Med immune) 



0.01% (25 Mg/0,5 mL cfose) 



■12/23/2004 



Trac e (<1 ug 
dose) 



.5mL 



Free 



09/23/01 



Never CO ntamed 
TI>imeroBal 



I 



IVIanuracturer abbreviations: 

GSK = GlaxoSmith Kline; WL = Wyeth Lederfe; AP = A vent is Pasteur; M = Merck. 

" Thimerosai is approximateiy 50% mercury (i-ig) by weight. A 0.01% solution (1 part per 10,000) 

of thimerosai contains 50 pg of Hg per 1 mL dose or 25 pg of Hg per 0.5 mL dose. 

*** The term "trace" iias been taken in th^s context to mean 1 microgram of mercury per dose or 



1 HibTilTER was aba manuFadured in thimerosaJ-ptssen^ative containing muitidose viaJs but 
linese were r^o ionger avaifabfe afler 2002, 

2 Children 6 months old to iess than 3 yeans of age riceiVe a haff-dose of vaccine, i.o., 0.25 mL; 
chiidren 3 years of age and oider receive 0.5 mL, 

3 A trace Ihimerosai containing fomiuiation of Fiuzono was approved on 9/14/02 and has been 
repi aced with! he f o rm u iation withoiil, thimerosal 

4 FiuMtst is not Indicated for children iesis than 5 years of age. 



